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ABSTRACT OF THE DISCLOSXJRE 



A method is disclosed for producing hybridowa cell lines by 
fusion of immunized splenocytes of the mouse with mouse 
myeloma cells. The splenocytes are immunized against 
interleukin-6 prior to the fusion. Three different cell ines 
can be identified and isolated from the fused cells, that is 
the hybridoma cell line with the C.N, CM. deposition number 
1/913 (BE-8) , the hybridoma cell line with the C.N. CM. 
depositon number 1/911 (BE-4) and the hybridoma cell line 
with the C.N. CM. deposition number 1/912 (BF-6) , which 
produce monoclonal antibodies which recognize human 
interleukin-6 and which in dependence upon the different cell 
lines each bind themselves to a different epitope on the 
interleukin-6 molecule. 
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The inventiou relates to the production of three new 
hybridoma cell lines and monoclonal antibodies produced 
therefrom which recognize human interleukin-6 or inhibit 
the action of interleukin-6. 

The invention further relates to the use of these 
monoclonal antibodies for therapeutical and diagnostic 
purposes . 

Interleukin-6 lIL-6), originally also referred to as human 
B-cell stimulation factor 2 <BSF-2) (M. Kawano, T. Hirano 
ec al.. Nature, Vol, 332, 3. B3-B5, 1988) or Hybridoma 
Growth Factor <HGF) (R. Bazin and R. Lemieux, 3. Immunol, 
139, 78. 87, 1987). belongs to the mediators of the 
cellular imwune system. 

The sequence of the IL-6-coding cDNA and the amino acid 
sequence a84 amino acids) resulting therefrom is described 
in the literature IT. Hirano et al,, Nature 324. 6, 73-76, 
198 -•..). 

It is known that interleukin-6 (IL-6) has a wide spectrum 
of biological functions. The effects of interleukin-6 on 
T-cells (R. D. Gorman et al,. Proc. natn. Acad, Sci. USA 
84^ 7629-7633, 1987), plasina cytomes (J. van Damme et al . , 
J. exp- Med. 165, 914-919, 1987); hepatocytes (T. Andus et 
al., FEES Lett. 221, 18-22, 1987) and fibroblasts (M. 
Kohase et al., Cell 45, 650-666, 1986) are clearly 
described in the literature. 

The role of lL-6 and IL-6 antagonists is described in the 
following general works: 



-Regulation of the acute phase and immune responses 
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" Inter leukin-6" , 

Editor P*b. Sehgal er al . , 

The New York Acadeiov of Sciences, 2, East 63rd Street, New 

Vork, USA and 

Andus et al., DMV> 44, 1989 



1 • 



The above literature summarizes the significance of IL-6 in 
the formation of a great variety of syndromes and their 
courses and the influence by IL-6 antagonists (IL-6 
antibodies) in hematological and solid tumours, in 
autoimmune diseases and inflammatory processes, in viral, 
bacterial and mycotic infections, in disturbances of the 
acute-phase reactions and in the influencing of the 
lymphokine cascade . 

In addition, there are a great number of examples in the 
literature on the pathophysiological role of IL-6, of which 
only a few will be cited here by way of example. 

Thus, CP. Chin and F , Lee (J. of Immun., 142, 1909-1915, 
1989) described the role of IL-6 in the regulation of 
growth and differentiation of myeloid leukemia cells - 

P. A. Guerne et al . (J. Clin. Invest., 83, bB5-f)92, 1989) 
show that particularly high levels of lL-6 were found in 
patients with inflammatory ar t iiropa thies and obviously play 
a significant part in the course of these syndromes. 

C.E. Hack (Blood, 74, No. 15, 1704-1710, 1989) were the 
first to show that interleukin-6 plays an important part in 
the pathophysiology of septic shock. In their 
investigations they found that the majority of patients 
with septic shock exhibited greatly elevated IL-6 levels 
compared with the standard collective. 
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In investigations on the IL-6 level in patients with 
systemic lupus erythematosus, a.J.G. Swaak et al. 
(Rheumatol. Int. 8. 263-268, 1989) found correlations 
between the amount of lL-6 and acute-phase protein 
response. Iheae and other investigations shov. that IL-6 is 
probably responsible for the induction of the production of 
acute-phase proteins by hepatocytes. 

Kastleroan's syndrome is a disease characterized by 
lymphocytic hyperplasia, plasma cell infiltration, fever, 
anemia and hypergammaglobulinemia. T. Nishirooto et al. 
(Blood 4. 1360-1367. 1989) were able to show that in this 
disease there is a clear correlation between the serum 
level of IL-6 and the clinical picture of the disease and 
the lL-6 must be regarded as the key element for the 
production of the various clinical symptoms. 

The same working group around T. Kishimoto (FEBs Lett. 250. 
607-6X0. 1989) were able to show that IL-6 is an autocrinic 
growth factor for renal cell carzinomas and that the growth 
of these tumour cells can be inhibited by an anti-IL-6 
antiserum. The role of IL-6 as the decisive growth factor 
for myeloma cells has been investigated by a whole series 
of working groups: 

X.O. Zhang et al. (Blood. 74. 11-13. 1989) were able to 
show that the lL-6 response of myeloma cells in vitro 
correlated directly with the proliferation status in vivo 
and thus with the gravity of the disease. 

L. Bergin et al. (J. Exp. Med.. 170, 613-618. 1989) were 
able to show that IL-6 not only acts on the malignant 
matured cell but that IL-6 promotes the proliferation and 
differentiation of malignant plasma cell precursors in 
multiple myelomas. 
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T. K.si.im...u. .n .al. l.Nat.HP. i . '•'«»> '^<"'-« <^''J" 

piove e.sperimenL.ii.U tor che ti.st . i me that ,t 1=. possible 
CO iiiiiibit the gtowtl. .,1 1 1. 6 -uependen t myeloma cells with 
antx-lL-6 antibodies. 

in POT publication \<o HS/OO 206 tlie preparation and use of 
IL-6 IS described and it is also pointed out that on using 
IL-6 in methods known per se polyclonal and monoclonal 
antibodies can be prepared. However, a way of preparing 
such antibodies is not described. Likewise, no antibody is 
defined by chemical/physical parameters and nor has a cell 
been deposited with which such an antibody can be produced. 
In this respect no reproducible teaching is given, i.e. the 
disclosure of this PCT publication is nothing more than 
purely speculative considerations. 

The objective o:: this invention is to prepare monoclonal 
antibodies which are able to inhibit or suppress 
effectively the growth of IL-6-dependent cells. These 
monoclonal antibodies may be employed both therapeutically 
and also prophy lac t ical ly in low doses so that no secondary 
effects occur during the treatment. 

This objective is achieved by the use of the known fusion 
method, developed by C. Mn stein and a. Kohler, and 
isolation of new hybridoma cell lines which produce mouse- 
monoclonal antibodies against IL-6. 

From these cell lines with the designation BE-J (IgG2b) ; 
BE-8 (UjGl) and BF-6 (IgOl) , which are deposited at the 
French National Collection for Microorganisms (CNCM) under 
the numbers 1/911, I/9i3, and 1/912, class-switch variants 
of the mouse immunoy lobul in mav be isolated, such as for 
example lgG2a. IgC.ib. lgG3 , ly«il and other immunoglobulin 
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rtK- hio[K>c.l.)iia*l aniib*uiies ^\\ A <irid BE 8 cuMnpeLe uitli IL b 
tor the Lnndiny r.i.> tlu: r».M:epti:)r human and mouse 

cell lines and inhibit the pr<:>l i f er a t i on of IL-6-dependent 
eel 1 lines . 

Both antibodies are able ttj recognize lh-6 which is bonded 
to the receptor and it has been shown that BE-4 and BE-B 
recognize dirferent epitopes on tiie IL-6 molecules. 

The monoclonal antibody BF-6 likewise recognizes IL-6 but 
does not compete with IL-b for the bond to the IL-6 
receptor and nor is bF-6 able to inhibit the proliferation 
ot IL-6-dependent cells. BF-6 is capable of recognizing 
IL-G bonded to the receptor and it has been shown that it 
recognizes an epitope which is different from the epitopes 
recognized by BE-4 and BE-8. 

The monoclonal antibodies are therefore suitable for the 
treatment of such diseases such as multiple myeloma, 
myeloid leukemia, Kas t leman-syndrome , systemic lupus 
erythematosus, renal cell carzinomas, inflammatory 
arthropathy and other diseases which have been shown to be 
IL-6-dependent . 

The monoclonal ant ibodiet*. mi\\ be employed a.'i pure 
substance, coupled to to.sins (such as ricin A or saporine) 
or radioactive snbstajices or other drugs, or encapsulated 
in liposomes. 

Dragr=; coiitaining the antibodies BE-4, BE-8 or BF-6 may be 
present in liquid or lyophilized form. For stabilization, 
proteins, sugars, sugar alcohols, amino acids and 
viscosity-enhancing agents ma\ be used, and for buffering, 
iiiorgaiiic salts, preferablit Na phosphate in physiological 
medium ( PBS pH 7.4). 
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prereraoi^ A uiij/mi, tor t: iiei: h pem 1 o-di pux poses and as a 
rule administered .oy s teioi ca 1 1 y , although local 
administrations are noi eNcinUeu. 

Ine ri.onooionai antibodi-s BE-4, BE-8 and BF-b may likewise 
be used as diagnostic reagents for identifying IL-6 at its 
receptor, on the surface of cells, or in body fluids. In 
such uses the antibodies may be coupled to fluorescent or 
other substances* It is likewise possible to use the 
antibodies for an ELISA or radioimniuno assay to measure IL- 
6 in bod> fluids. 

The monoclonal antibodies in accordance with the invention 
are suitable for producing therefrom chimeric antibodies 
with the constant domain of human origin (human 
immunoglobulin) and the variable and in particular only the 
h>rpervariable region of murine origin (murine 
immunoglobulin)- For the treatment of IL-6-dependent 
diseases the chimeras mav be used as pure substance or 
alternatively coupled to toxins, radioactive substances, 
other drugs <jr encapsulated in liposomes. 

The invention will be described in detail by the following 
examples : 

I. Preparation of the monoclonal antibodies 

Example 1 ; Tnimunizat i on . fusion, cloning and recovery of 

the monoclonal antibodies BE -4, BE-B and BF-6 

Female Balb/c mice were immunized intraper i toneally 4 times 
at two-week intervals each time with 10 ug recombinant IL- 
6. The fourth immunization was administered intravenously 
and the splenocytes were extracted four days later and 
fused. The fusion was carried out as follows: 
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Th« immunized spl ent.Mtv t «Hre fused uilli X63Ay»b*53 murine 
myeloma cells m rlie ratio 5:1 in t^ie presence of 
polvenhyjene ijlvc(.>i (Kedrno\ di.. J. of Immunol. 123, 

154B. 1978). This cell line is deposited at the European 
Collection of Animal Cell Cultures (ECACC), PHLS Centre for 
Applied Microbiology and Research, Porton Down, Salisbury, 
Wiltshire, SP4 0 JG , UK under ECACC No. 850 114 20. 

The fused cell suspension uas washed once and cultivated in 
the selection medium (RPNI 1640, 10% heat- inact iva ted horse 
serum, 4 riiM glutamine, hy p»:>Na nthine 13.6 mg/1, aminopterin 
0.17 mg/1 and 10 ug/i"! insulin). 

Ten da\s after the fusion supernatants of cultures which 
exhibited hybridoma growth were tested for anti-IL-6 mab 
product ion . 

For this purpose 100 pi hybridoma supernatants was 
incubated for one hour in an ELISA plate which had 
previously been coated overnight at 4'='C with 1000 ng anti- 
mouse immunoglobulin. 

After washing three timefj tho individual wells were each 
incubated for one hour at room temperature with 100 ng 
biotinylated IL-6 in 100 ml PBS. After washing three times 
again a reaction for one hour followed with streptavidin 
peroxidase at room temperature, another washing and 
incubation with substrate (DPO) . Thereafter the plates 
were measured with an optical density of 405 nm. The 
positive clones were investigated after 4 cloning steps 
empioving the limiting dilution method (seeding density 0.2 
cells/culture) and the clones bE-4, BE-8 and BF-6 isolated. 
3E-4 is a mouse IgG2b antibody, BE-6 and BE-8 are IgCl 
antibodies and all have a kappa light chain and exhibit a 
significanr wonding t** i>,M.-ombinant XL- 6. 
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antibodies BE-4. Bl'-B cind RF-b 

Tiie aiiti-IL-o monoclonal antibodies BE-4, BF-K and BF-b 
were produced in large amounts in vivo by intraperitoneal 
injection of respectively BE-4, BE-8 and BF-6 liybridoma 
cells in Balb/c mice. One week prior to the hybridoma cell 
injection the mice were primed in t raper i toneal ly with 0.5 
ml Freund's incomplete adjuvant. It was possible to 
extract asciti«j fluid 8-14 days after the hybridoma cell 
1 11 J c: t X e) n , 

rile rnabs were thereafter precipitated from the ascitic 
fluid by ammonium sulfate (45 % saturation), rebuffered to 
0.02 mM Tris. pH 7.7 and bonded to a Q-sepharose column. 
On these columns the mabs were washed with 1 % Tween 20 in 
0.02 mM Tris, pH 7.7, and thereafter eluded from the column 
with 0.35 M NaCl solution, pH 7.7. 

For therapeutical purposes the mab was rebuffered to 
physiological PbS buffer (phosphate-buffered saline). 

II. Biological activity of the monoclonal 
antibodies BE-4, BE-8 and BP - 6 



Example 3: Inhibition of the IL-6-i nduced proliferation 

of ti^e IL-b-deoendent cell line B 9 bv BE-4, 
BF-H and BF-6 

The cell line B9 i s a mour:;e hybridoma line which is 
dependent on IL-b and the properties of which have been 
described by L.A. van Aarden (Eur. J. Immunol. 17, 1411, 
1987). The cell line B9 is cultivated in RPM11608 with 
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io ieiaJ cdlt SMI uiii and m»?i t:apt<.»e I hdiio J wit.ii ddrlirioji of 
2 pg IL-6/inl tor 3 davis. Tliei eafrer, tor 16 hours - 
thvniiiiiiie IS added. TVierearter tlie ceils are collected, 
washed and measured in the beta counttjr. 

In Che ti:»llowinci experiments, witli the addition ot 2 pg/ml 
lL-6 different concentrations C)f the antibodies bE--i, BE-8 
and bF-6 were also added, Tiie ONA s\ntiiesis was measured 
by determininq the radioactivity as - thyrnidi ne 
incorporation as a measure of the cell growth or cell 
inhibition . 

Measured radioactivity (cpm) 
IL-6 (0 pg/wl) IL-6 (2 pg/ml) 

BE-4 0 

1 pg 

10 pg 
100 pg 
1 ng 
10 ng 
iOO ng 
1 MCJ 

BE-8 0 

1 pg 

10 pg 
100 pg 
1 ng 
10 ng 
100 ng 

1 pg 



6910 
7552 
7881 
7941 
9055 
8178 
7611 
6992 



115976 
91601 
28247 
15384 
8326 
4860 
5327 
4315 



8 916 
9002 
8225 
8264 
9027 
8356 

10836 



136217 
64500 
28002 
16259 
8281 
5629 
5434 
7470 



BF-6 



0 

1 pg 



7488 
8050 



126167 
131178 



2931455 



1 O t :VI 

i 00 pcj 

i ng 

10 w 

100 ng 

1 no 



1 o 

« J b t.) 

u 8 

7 6 7.1 
7^)87 

9412 



i 1 bJHO 
1 1 rtlb3 
124812 
115631 
115186 
117318 



cprn = disintegration per minute, mean value of two 
measurecnen t s . 

The results clearly show that the thymidine 
incorporation and thus the DN'A synthesis as a measure of 
the cell growth is appreciably lower than with B9 cultures 
tested with BE-4 and BE-8. These antibodies inhibit the 
IL-6-dependent growth of the cell line B9. BF-6 however is 
not able to inhibit the proliferation of the cell line B9- 

Example 4: Scatchard Analysis: Determination o f the 

dtfinit\ constant of IL-6 to the cell line V226 



lodination of IL-6 : 



5 pg IL-6 in 10 pi borate buffer (0.1 M, pH 8.0} was 
incubated with one mCi I^^"* (Bolton and Hunter Reagent of 
Awersham, Code IM for IS minuto;; at O^C. The reaction 

was then stopped with 500 pi glycin (0.2 M in borate buffer 
0.1 M pH tt.5) for 5 minutes. 

Free 1**' and bonded 1*^3 viere separated via a PDIO column 
(Pharmacia, G-25) which had previously been equxlibriated 
with PBS 1 ^6 bovine albumin. The specific activity of 1 ng 
IL-6 was 10320 cprn. 

2.5 N 10^ cells of the line U226/cup were incubated with 
various concentrations of 1^2= -IL-6 and 500 times excess of 
unmarked IL-6 for 90 minutes at 4 -C in a total volume of 1 



I i 

mi PBS 1 WaslmiQ '^as tiinredfter carried <.)Mr. tiirei:? times 

and the measurements then made, 

IL-6 bonded IL-6 IL-6 total free IL-6 bon.IL-6 
pi cpm ng ng ng free IL-6 



0.1 


1900 


0 


.01957 


0. 


33 


0 


. 3104 


0. 


063 


0.2 


3000 


0 


.03914 


0 . 


66 


0 


.6208 


0 . 


063 


0.4 


7500 


0 


,07725 


1. 


32 


1 


. 2427 


0. 


063 


1 


16000 


0 


.1640 


3. 


33 


3 


.166 


0. 


052 


2 


29000 


0 


.2987 


6. 


66 


6 


.3613 


0. 


047 


4 


48000 


0 


, 4944 


13. 


2 


12 


.705 


0. 


039 


10 


84000 


0 


.8652 


33 




32 


.134 


0 . 


027 


20 


114000 


1 


. 1742 


66 




64 


.825 


0. 


Old 


40 


132000 


1 


.3596 


132 




130 


.640 


0. 


010 



bonded IL-6 max . : 1 . 5 ng 

0.057 X 10-** mMol 

kD: 0.057 X 10^ = 8.7 x 10- * <> M 
0.063 

Number of receptors/cell: 0.057 x 10 -^» x 6 x lO'^ = 13680 

2.5 X 10* 

The Scatchard analysis shows a kD value of 8.7 x 10-*o M 
and 13680 receptors per cell with respect to the cell line 
U226. 

Example 5; Receptor competi tion investigation between 

raaioactivelv marked IL-6 and BE- 4, BE-8 and 
BF-6 

2.5 X 10* cells U226 per well were incubated with 0.1 \il 
<0.33 ng) radioactively marked lL-6 and served as positive 
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value tot tile total bonding t.»f IL-u. 

On addition i^f 500 times excess ot unmarked IL-6 to 0.1 pi 
(0.33 ng) radioacr i vely marked IL 6. 263 cpm watj found as 
value for the nonspecific bonding. This gives a value of 
301b cpm = 100 for the specific bonding. 

On carrying out the same experiment with radioact i vely 
marked IL-b but -»^ith addition of 1 yg/ml BE-4, BE-8 or BF- 
6r the following values were obtained: 



BE-4 : 11 *^ ILi-6 bonding 

BE-8 : 14 % IL-6 bonding 

BF-6 : 92 ?6 IL-6 bonding 



This experiment clearly shows that BE-4 and BE-8 are able 
to inhibit the specific bonding of IL-6 to its receptor but 
that BF-6 is not able to inhibit this bonding. 

Example 6: Scatchard analysis of the anti bodies BE-4, BE-8 

and BF-6 

In each case 40 mg purified mab was incubated with Na^*' I 
(0.5 mCl) in 180 pi PBS. Thereafter, 10 ml (0.4 mg/ml) 
chloramine T was added and the reaction stopped after 1 
minute by adding 10 pi sodium bxsultite (0.5 pg/ml). The 
mabs thus marked were separated chroma tographical ly 
(Sephadex-G-25) from free iodine. 

For the Scatchard analysis I^2'-BE-4, I^^s-be-S and 1'^=- 
bF-6 were used in an ELISa: 



the plates were incubated with 1000 ng BE-4 or BE-B or 
BF-6 per cup overnight at 4-C\ 
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theredccei saruracion uati led om wirli Pb:> ^ % 

albumin i 

tiierearter iticubacioii was carried out with 10 ng IL- 
for two hours at 

thereafter various concentrations of iodized anti- 
bodies and for certain concentrations also a success 
of unmarked antibodies were incubated for 90 min. at 
4-C, 



3 X wash and raeasure. 



Measurements with U266 cell lines were carried out as 
follows: 

Execution as in example 4 but instead of iodized IL-6 a 
constant amount of 20 ng IL-6 per 10* cells was incubated 
for 30 min. at 37 'C and then various concentrations of 
iodized monoclonal antibodies added and incubated for 60 
min. at 4='C. 

Results: specific activity: 

BE-4 1 ng = 4664 cpm 
BE- 8 1 ng = 4571 cpm 
BF-6 1 ng « 4510 cpm 



Bonded .ab Marked tracer »ab kD IL-6 »olecule8 

BE-4 0.8 X 10-» M 15180 

BF-6 2.7 X 10- » M 15168 

BE-8 0.1 X 10-« M 14802 

Uli266 U266 

IL-6 + antibody number of receptors 



BF-6 
BE-4 
BE-4 



BE-4 



3.9 X 10-* M 



11733 



2031455 



I -I 



bF-6 



4.7 X 10-^ M 



27168 



bE-8 



2.5 N M 



L3425 



The ELISA Scatchard shows Identical concentrations of IL-6 
which was bonded in this system for all antibodies, i.e. 
the kD values found represent a reasonable value - 

The kD values for IL-6 bonded to the receptor on the cell 
line U266 are different from the constant found in the 
ELISA. This can be explained by slight modifications of 
the three-dimensional structure of IL-6 after the bonding 
to the receptor . 

The findings that 8E-4 and BE-8 recognize less receptor- 
bonded IL-0 than BF-6 does can be explained in that BE-4 
and BE-8 identify the active position of the molecule and 
that they can only recognize the IL-6 dimer at the receptor 
but that BF-6 can recognize the wonoraeric form apart from 
the dimeric form. 

Example 7: Competition experiments between BE-4, BE-8 and 



IL-6 (1 ng/cup) was bonded to the ELISA plates by 
incubation at 4°C overnight in carbonate buffer pH 9.5. 
Thereafter, the plates were saturated with PBS 5% albumin 
and washed four times. The respective radioactively marked 
BE-4, BE-8 and BF-6 was then added in different experiments 
and incubated. In addition, each radioactively marked 
antibody was also incubated with 1 x. 10 x, 100 x excess of 
unmarked ant ibodie& . 



BF-6 



BE-4 I**= 



BE-8 I*'= 
9852 cpm 



BF-6 I»a9 



8535 cpui 



6514 cpm 



BE-4 



ix lOx lOOx Ix lOx lOOx 



ix lOx lOOx 
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luima r ked 



bE"8 lOHlU H330 7077 -4^170 983 256 5S7-I 4873 5035 

unmarked 



BF-6 8654 10448 8774 9518 8952 9328 3447 1130 703 

iniinar ked 



This experiment shows that each antibody only competes with 
itself and there is no displacement between BE-4, BE-8 and 
BF-6. This means that all three antibodies have different 
epi topes . 

Example 8: Sandwich ELISA for the m easurement of IL-6 

Saturation with BE-8 (1000 ng/cup/100 uD overnight 
at 4^C. 

saturation with PBS 5 % albumin for 90 min. at room 
temperature. 

Various concentrations uf IL-6 in human serum for 
2 hrs at 37 -C. 

Biotinylated BE-4 (6.5 pg/cup/100 \xl , PBS, Tween 0.5%) 
for 90 inin, at room temperature. 



Substrate . measurement 

ng IL-6/cup/lOO ml O.D. 

100 1-^0'^ 

^(y 1.566 

1 1.356 
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o . ^ * . 1 


0 . ^ ^ 


0 . 


C» . 1 iJ^ 


0 


0 . 06 2 


0.311 


0.031 


u . ^ 1 


0.015 


0. 190 


0 . 008 


0. 196 


0 . 004 


0 , 170 



background: O.D, 0.160 

The sensitivity of the teat is 0.3 ng/ml IL-6 in the serum. 

Example 9: Inhibition of the IL-6-dependen t human cell 

line GB by the antibodies BE-4 and BE-8 

2 X 10* cells of the line GB per cup were incubated for 6 
days at various concentrations of natural IL-6 and various 
concentrations of antibody BE-8 with addition of - 
thymidine . 

cprn 

0-16 ug/ml 0.08 pg/ml 0.04 Ig/ml 0 pg/ml 

BE-8 



lL-0 










U/ml 










40 


764 


10213 


56432 


78421 


20 


119 


110 


7237 


77610 


4 


222 


280 


594 


73197 


2 


212 


206 


266 


61040 


1 


196 


224 


230 


38859 



1 i; IL-6: The amount of IL-6 necessary to induce 60 % 

maxirnuin proliferation. 
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Tdeiiiic d i r e ii 1 t v%tfi'e v.»l.»raMieU oi t lie dnt il>*>ciy Lit -4. 
Tiiese lesulLy biio^^ a .s j g n i I i Od n i i iiii i b ii i t.)ii <;>!* natural IL-h 
U'rom luJinaii 1 vmplK>.:\ res ) L>\ ftE-B and BE -4 on t:he IL-6- 
dependent. human cell line Gb. 

III. Initial clinical results with BR-4 

Three patients with a diagnozed multiple myeloma in the 
final stage with increasing numbers of plasma c\ toma cells, 
from 50,000 to 100,000 plasma cytoma cells per ml within 2 
days, were treated with purified BE-4. 

The dose was 10 mg per day over a total of 4 days (total 
dose: 40 mg ) . The antibods was infused in a concentration 
of 1 mg/ml in saline solution/1 % human albumin for 30 
minutes. No side effects whatever were observed under the 
therapy . 

Clinical findings: The fever values rapidly dropped to 

normal body temperature. The serious 
feeling of illness in all patients dis- 
appeared immediately after the first 
administration. 

Hematological The tumour mass (plasma cytoma cells) 

findings: immediately diminished after the first 

infusion from 100,000 cells per ml to 
40,000 cells per ml and remained 
stabile throughout the entire duration 
of the treatment. 

The number of cells in the S-phase (predivision phase) 
dropped under the treatmenr from 30 % to 10 

These initial clinical results were obtained on patients 
who were in the riuai staue af tiie multiple myeloma 



2031455 

di.*5edse. n. may therefoi i* be expoct ed ( hat (>m t i t.-d linen r. in 
an earlier stage uf. the dist.-fa.se the tumour mass can be 
diminished to such an exterit that other treatment 
possibilities are opened up (for example bone marrow 
transplantation) . 

Since to this day no promising treatment scheme for these 
patients is available, the treatment with monoclonal anti- 
bodies against IL-b uill provide new stimulus for healing 
this fatal disease. 

A furtiier improvement will be obtained by a treatment with 
the antibodies BE-4 and BE-8 in combination, which 
recognize different epitopes and both inhibit the activity 

of IL-6. 

Alternatively, the antibodies BE-4, BE-8 and BF-6 can be 
coupled to toxins which then make it possible, apart from 
the blocking of the IL-6 activity, to destroy the plasma 
cytomas by fixation of IL-6 to the receptor on the cells. 
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Method for producing hybrlaoina cell lines by fusion 
of immunized spl eno(7Vt es of the mouse with mouse 
myeloma cells, wherein the splenocytes are immunized 
against in terl eukin- 6 prior to the fusion and from the 
fused cells tliree different cell lines can be 
identified and isolated, that is the hybridoina cell 
line with the C.N. CM. deposition number 1/913 (BE-8), 
the hybridoma cell line with the C.N. CM. deposition 
number 1/911 CBE-4) and tlie hybridoma cell line with 
the CN.CM. deposition number 1/912 (BF-6) , which 
produce monoclonal antibodies which recognize human 
interleukin-6 and which in dependence upon the diff- 
erent cell lines each bind themselves to a different 
epitope on the interleukin-6 molecule. 

Method according to claim 1, wherein the hybridoma 
cell lines are obtained with x63 Ag8653 murine myeloma 
cell s . 

Method according to claim 1. wherein the monoclonal 
antibodies have a specific bonding action to human 
interleukin-6 . 

Method according to claim 1, wliereiti the antibodies 
produced by the cell lines BE- 4 and BE-8 can bind to 
the interleukin-6 receptor on human and murine cells. 

Method according to claim 1, wherein the monoclonal 
antibodies form chimeras, the constant part consisting 
of human Ig and the variable, in particular the hyper- 
variable part, consisting of murine Ig . 



Method according to claim I, wherein the monoclonal 
antibodies are coupled to to.xins and/or chemothera- 



2031455 



.A* 

peuticdi aciencs. 

l.'se t-'t the iiKMioclonal antibodies, obtained by the 
method accord: ng to claim 1 f".u tiierapy, prof yl axis 
and diagnosis ot inter ] euki n ~6-depeiident dirfeaaes, in 
particular tumour diseases, autoimmune diseases, 
infections ol: any kind and disturbances of the acute- 
phase reactions. 
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